establishment of urban populations of which large proportions have becom issues are described and discussed and population trends are examined.
INTRODUCTION
This treatise provides a current and comprehensive account of the distribu winged Doves (Zenaida asiatica) in the U.S. Publications on natural history Doves are available, but are either outdated or incompletely address their distr ticular, Cottam and Trefethen (1968) , George et al. (1994) , and Schwertner et ences, although broad in scope. Hence, we believe the need for this work is w Natural History-White-winged Doves (Zenaida asiatica) are medium-sized New tinguishable from other sympatric doves by pronounced white wing patches on the They have a squared-off tail, unlike conspeciftc Mourning Doves (Zenaida macr Adults also exhibit a bright orange iris with the eyes surrounded by a bare patch of b winged Doves typically nest in northern Mexico and southwestern U.S. between m erally consist of flimsy platforms of twigs and sticks in forks of tree branches. Histor ferred Texas ebony (Chloroleucon ebano), granjeno (Celtis pallida), anacua (Ehretia ed), coma (Sideroxylon celastrinum), tenaza (Havardia pollens), Wright acacia (A (Zanthoxylum fagara), Texas persimmon (Diospyros texana), guayacan (Guajac (Leucaena pulverulenta) as nest sites (Schwertner et al. 2002) . Clutches consist of 2 incubation lasting about 14 days (Schwertner et al. 2002) . Eggs usually hatch on occurring in about 14 days. Both parents participate in nest building, incubation, an the nest for most of the diurnal period and females caring for the nest noctumally (C Morphological Variation-White-winged Doves exhibit a relatively broad r teristics with an extensive degree of overlap. However, individuals in the we larger than eastern White-winged Doves (Gallucci 1978) 1940, 1968) identifying the 3 currently recognized subspecies.
Eastern White-winged Doves (eastern and west 1932 , Saunders 1940 , 1968 , Cottam andTrefethen 1968 . Mexico White-winged Doves also nest in pipe organ cactus (Stenocereus t {Pcichycereus pringlei), but the level of association has not been determined (Ru Eastern White-winged Doves pose is to provide a current, comprehensive account of changes in White-wing tribution in the U.S., and discuss the dynamics and subsequent implications The need for a contemporary examination of the status of White-winged Dov rily on a recent, perceived decline of White-winged Doves in the LRGV of T of eastern White-winged Doves (Purdy and Tomlinson 1991, Waggerman 1992 We also discuss the urbanization and migratory status of White-winged Doves working assumption is that relatively recent changes in White-winged Dove n tribution and abundance, are not the result of any single factor (Schacht et a 2000, Burkepile et al. 2002 ) but a combination of multiple factors. We reviewed literature pertaining to White-winged Doves in the U.S. In som reinterpreted published data to more accurately present findings and emphasiz mation was also available from the National and Texas Audubon Societies. In a research on White-winged Doves in Texas.
Public Participation-We also took advantage of considerable public interest in watchers and conservation organizations but also by individuals interested in l
Innovative conservation groups and clubs have teamed with biologists to collect been coined "citizen science." At the forefront of this effort has been the Audub other institutions, which sponsor programs such as Christmas Bird Counts (CBC), (BBC), and eBird (http://www.ebird. org/content/) (National Audubon Society 20
By far the most ambitious undertaking is the CBC, which is an annual event Volunteers identify birds for 1 day between mid-December and early January fo the results into a database. Trends in early-winter bird populations can then be a variation in observer ability and effort. To date, over 6 million birds hav The most useful aspect of the CBC is the number of individuals of a particula effort (number of individuals sighted per survey). If a species is encountered more it is plausible to infer that the species is either becoming more numerous and/or e the opposite could be inferred. If no correlation is shown, then it is plausible tha and range, unless otherwise determined. Although subject to potential bias, larg treated as credible provided caution is used in drawing conclusions. Additionally, in winter, and because White-winged Doves are historically migratory, an increas hour may represent the establishment of resident populations. Low observation p of correlation over time may be indicative of the presence of over-wintering strag For purposes of this study, we compared the number of count circles over tim ber of birds sighted per survey. We scored data by multiplying surveys with <10 2, > 51-100 by 3, > 101-500 by 4, and > 500 by 5 and summing the results by over time.
Occ. Publ. 
RESULTS
Western White-winged Doves The historic status of western White-winged Doves compared to the present early explorers were uncommon in the harsh desert environments of the regi summer months when White-winged Doves arrive to breed from wintering g America. In addition, Native American tribes were particularly wary of Anglo the region against settlement (Sykes 1944 ). fruits as food resources. In addition, irrigation would have provided a reliable so nesting habitat for breeding White-winged Doves. Brown (1989) suggested that White-winged Doves were numerous in Arizon ment. If so, it is reasonable to assume they would have provided a readily availab itants. Yet, archeologists have recorded only 1 White-winged Dove bone from e tlements, despite substantial evidence of other bird species (Gallizioli 1955) Indians from the area did not include turkeys and doves in their diets (Ruecking toric status of White-winged Dove in Arizona remains uncertain. The change in distribution of western White-winged Doves seemed associated introduced from Eurasia by Anglo settlers, which became established along springs (Arnold 1943). Salt cedar displaced many native species, such as cottonw (Salix sp.), and ash (Fraxinus sp.), forming a monoculture in many areas (Wil other non-native invaders were considered at first an enhancement to White-win the relatively quick formation of large nesting colonies using salt cedar as nesti term detrimental effects of salt cedar to the ecosystem as a whole caused increas concern. Salt cedar eventually became regarded as a noxious species (Skagen et the popularity of salt cedar as nesting trees, the level of productivity of White-wi is not known and suspected to be lower than in native species because salt ceda to native trees, and dense thickets of salt cedar have extremely high interior tem Ohmart 1978). Salt cedar thickets also harbor large numbers of insects, such a nestling White-winged Doves (Engel-Wilson and Ohmart 1978).
Other factors may have adversely affected the distribution of western White-w mid to late 1950s. Increased urban and suburban development and reclamation human population growth in the region, contributed to a loss of nesting habi changes in agricultural practices converted traditional nesting areas to farmlan effect was compounded when economic changes caused a shift in the produ sorghum, and sunflowers, which were readily used as a food source by White-w duction (George et al. 1994) . Finally, the growth of the metropolitan Phoenix hunting pressure as well as a reduction in citrus groves, which White-winged Do ing habitat as land was cleared to accommodate increased housing development In contrast, solitary nesting western White-winged Doves seem to have been changes (Gilman 1911 , Hensley 1954 et al. 1979) . In C are found in riparian desert washes in association with succulent shrubs, desert tree habitat (Haughey 1986) . The species also is found in areas associated with a vineyards, and grain crops (Bent 1932 (Titus 1996) . Currently, White-winged Doves are a legal game In Arizona, the majority of White-winged Doves consist of 2 general popu garity and associated habitat (Stair 1970 ). An exception is urban nesting White- Prior to the implementation of standardized surveys, estimates of Whiteabundance in Texas were based on local population estimates made by natural population of White-winged Doves historically has been the largest populatio U.S. (George et al. 1994) . Call count surveys to estimate eastern White-winge Texas Parks and Wildlife Department (TPWD) began in the LRGV sometime counts are still being conducted.
Feeding flight count surveys were added about 1966 near 35 traditional roo Feeding flight surveys were conducted in August and early September. Surveys estimating the number of White-winged Doves making early feeding flights time. Because observer bias correlates poorly with production estimates, data p annual trends in numbers of White-winged Doves (George et al. 1994 ).
cattle grazing as opposed to irrigation farming, which required the clearing of lar (Sennett 1878) .
Even as more modern agricultural practices were introduced into the LRGV by 1800s-early 1900s, the benefit of increased forage from agricultural grain fiel effects of breeding habitat loss in years of normal climatic conditions (Smith 191 winged Dove population was estimated in the millions (Kiel and Harris 1956) . D Dove population began after 1920, when large-scale habitat destruction for agric ization began in the LRGV (Oberholser 1974 Marsh and Saunders 1942, George et al. 1994) . The wide range of this estimate the adjacent Mexican state of Tamaulipas being included in some counts. White-winged Dove numbers then began a substantial decline attributed primari native brush essential for breeding habitat to agricultural production in the region Trefethen 1968 , Oberholser 1974 . The decline was exacerbated by overharvest and (George et al. 1994 ). However, beginning in the 1940s, large tracts of land were co White-winged Doves adapted to nesting in these orchards in large colonies. By White-winged Doves inhabited the LRGV with > 80% nesting in citrus orchards ( However, White-winged Doves nested only in mature citrus trees. Because trees to freezing, trees of several citrus species were killed in high proportions Severe freezes in 1950-1951 and 1961-1962 decimated citrus orchards (i. e., killed during winter 1950-1951) . Concurrent declines in numbers of White-wing in closed hunting seasons from 1954 -1956 and 1963 White-winged Dove populations recovered somewhat in the 1960s; however, popu did not become standardized until 1966, preventing annual trend analysis. Annual p prior to 1966, and reports of White-winged Dove population size were based o researchers using unknown or varying methodology. However, many of these resear ogists, and these estimates often are used because they represent the only available i It was during this period that White-winged Doves began moving northwar range. In at least one instance humans contributed directly to the range expansio attorney from Beeville, Texas (Bee County) brought White-winged Doves from other south Texas locations in hopes of establishing the species in the area. Of t became established and a breeding population appeared to be doing well by the There has been some speculation that the Beeville White-winged Doves may h lishment of other urban populations throughout the state. We contend that the Be resulted in the difference in estimates. In Small et al. 2005) . White-winged Doves were at first periodic summer residents in the northern po departing in the fall, presumably to warmer areas to the south. However, they beg and 1990s in measurable numbers and currently the majority of these populations h idents. White-winged Doves in the range expansion area are invariably associated in suburban areas. They are common visitors to backyard feeders ( Figure 9 ) and u source of water, although they often make feeding flights to nearby agricultural fie flocking behavior is at its peak (Small pers. obs.). We believe it is probable that t round, anthropogenic food and water sources are 1 reason these populations have in the traditional sense, although physiological factors probably contribute to the 
POPULATION TRENDS
White-winged Doves in both the western and eastern populations have und over about the last 150 years, primarily as a result of anthropogenic influenc winged Doves are now present in areas where previously absent. We believe th riparian areas have been established (i.e., impoundments) and because many o (vegetation) of breeding habitat (traditional riparian areas) now exist in urban/su is based on observations and is, at best, a hypothesis that should be tested.
Another concern regarding the expansion of White-winged Doves northwar transmission to other avian species, particularly pigeons and doves. Recent w indicates they are host to numerous parasites, yet appear to be predominantly u 2002a, b). In particular. Trichomoniasis can have devastating effects on dove p effects of increased sympatry with related species of White-winged Doves shou
The largest population of Western White-winged Doves breeds in Arizona tions in California, Nevada, New Mexico, and Trans-Pecos Texas. Smaller bree southern Utah and Colorado. All these states allow the harvest of White-winge as a proportion of aggregates during Mourning Dove season.
We were unable to find reliable estimates for White- Eastern White-winged Doves Population estimates of White-winged Doves in Texas have been conducted b using coo-count surveys. Although Rappole and Waggerman (1986) reported tha in 1948, the earliest record we were able to find was a hand-written survey form veys were based on coo-counts conducted between 10 May and 10 June beginnin to local sunrise and completed within 3.5 hr. Tracts (representing a given area), tion, i.e., brush, grain field, citrus), and number of calling White-winged Doves h pairs/acre were recorded for each stop. For tracts < 8 acres a single stop location w stop locations were spaced at 0.5-mi. intervals. Conversion to breeding pair densi Call count surveys are still conducted; however, 1-mi. sampling intervals are use process of converting to distance sampling to provide an empirical estimate of W The popularity of coo-count surveys is based on minimum labor, cost, and t problems are associated with the use of coo-count surveys for determining White sity. Effort varies within and between years, observer bias are not tested or taken site locations are not randomly selected. Additionally, comparisons with nest tran paratively labor, cost, and time intensive, indicated that coo-count surveys signi ing White-winged Dove density (Rappole and Waggerman 1986). Other variabl doves were not adjusted for, including variation in abiotic factors such as wea 1972), individual differences in calling between mated versus unmated males (Ba ences in calling intensity of individuals over time (Waechtler 1977) and in relation between count-circle score and number of individuals per party-hour over time 0.001). In addition, the NABBS summary of population change indicates a subst in breeding White-winged Doves in Texas from 1966 Texas from -2004 , n = DISCUSSION Changes in distribution, including range expansion, of avian species are no phenomenon. However, it is not unreasonable to attribute an increase in occurre pogenic influence. Change in avifauna ranges in Europe attributed to climate ch as 1949 (Kalela 1949) . Range expansions in native birds generally occur regio Smith 1978 , Rothstein et al. 1980 and are often associated with wintering p Aliskauskas 1998). Species introduced to new areas are well known for expa Temple 1992 , Hengeveld 1993 . Eurasian Collared Doves (Streptopelia decaocto) have undergone a dramatic r to occur only in India (Hollom et al. 1988 Occ. Publ.
